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ALLOWED CLAIMS BY JPO 

1 

1. A tire deformation calculating method for calculating a 
deformation of a tire which is rotating on a road surface, 
the method comprising: 

an acquiring step for acquiring measurement data of 
acceleration of the rotating tire for a duration 
corresponding to at least one round of tire rotation, the 
measurement data of acceleration acquired by an 
acceleration sensor that is attached to a predetermined 
portion of the tire; 

a signal processing step for deriving time series 
data of acceleration due to tire deformation from the 
acquired measurement data of acceleration, by removing a 
background component of the acquired measurement data of 
acceleration; and 

a deformation calculating step for subjecting the 
time series data of acceleration due to tire deformation to 
a time integration of second order so as to obtain 
displacement data, to thereby calculate the deformation at 
the predetermined portion of the tire. 

2. The tire deformation calculating method according to 
Claim 1, wherein the predetermined portion is a tread 
portion of the tire, 

wherein in the acquiring step, the acceleration of 



the tread portion of the tire is acquired, and 

wherein in the deformation calculating step, the 
deformation of the tread portion of the tire is calculated. 

3. The tire deformation calculating method according to 
Claim 2, wherein: 

a circumference region of the tread portion of the 
tire is divided into a first region including a contact 
region in contact with the road surface, and a second 
region including other than the first region; 

in the signal processing step, a first approximation 
curve represented on the first and second regions is 
calculated by approximating the measurement data of 
acceleration in the second region, and time series data of 
acceleration due to tire deformation in the first and 
second regions is derived by subtracting the first 
approximation curve from a waveform of the acceleration 
acquired in the acquiring step. 

4. The tire deformation calculating method according to 
Claim 3, wherein the first approximation curve is obtained 
by approximating the measurement data of acceleration in 
the first region in addition to the second region with a 
plurality of nodes provided in the second region. 



3 



5. The tire deformation calculating method according to 
Claim 3 or 4, wherein the first approximation curve is 
calculated by approximating the time series data of 
acceleration in the first and second region, with weighting 
coefficients applied to the time series data of 
acceleration in the first region and to the time series 
data of acceleration in the second region, 

wherein weighting coefficients applied to the time 
series data of acceleration in the second region are 
greater than weighting coefficients applied to the time 
series data of acceleration in the first region. 

6. The tire deformation calculating method according to any 
one of Claims 3 to 5, wherein the second region has an 
angle in a circumferential direction of at least 60 degree 
in absolute values, the angle defined relative to a center 
position of the contact region of the tire. 

7. The tire deformation calculating method according to any 
one of Claims 3 to 6, wherein a circumference region of the 
tread portion of the tire is divided into a third region 
including a contact region in contact with the road 
surface, and a fourth region including other than the third 



region, and in the deformation calculating step, a second 
approximation .curve represented on the first and second 
regions is calculated by approximating the displacement 
data in the fourth region, and the deformation of the tire 
is calculated by subtracting the second approximation curve 
from a waveform of the displacement data. 

8. The tire deformation calculating method according to 
Claim 7, wherein the second approximation curve is obtained 
by approximating the displacement data in the third region 
in addition to the fourth region with a plurality of nodes 
provided in the fourth region. 

9. The tire deformation calculating method according to 
Claim 7 or 8, wherein the second approximation curve is 
calculated by approximating the displacement data in third 
and fourth regions by using a least squares method with 
weighting coefficients applied to the displacement data in 
the third region and to the displacement data in the fourth 
region, 

wherein weighting coefficients applied to the 
displacement data in the fourth region are greater than 
weighting coefficients applied to the displacement data in 
the third region. 
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10. The tire deformation calculating method according to 
any one of Claims 1 to 9, wherein the measurement data of 
acceleration is at least one of acceleration data in a 
radial direction perpendicular to a circumferential 
direction of the tire, acceleration data in the 
circumferential direction of the tire, and acceleration 
data in a width direction of the tire. 

11. The tire deformation calculating method according to 
any one of Claims 1 to 10, wherein the measurement data of 
acceleration includes acceleration data in a radial 
direction perpendicular to a circumferential direction of 
the tire, or includes, in addition to acceleration data in 
the radial direction, acceleration data in the 
circumferential direction of the tire, and 

wherein in the signal processing step, an 
acceleration component of a centrifugal force of the tire 
while rotating, and an acceleration component of a 
gravitational force of the tire while rotating are removed 
as the background component of the acquired measurement 
data of acceleration. 

12. The tire deformation calculating method according to 



any one of Claims 1 to 11, wherein the measurement data of 
acceleration includes the acceleration data in a radial 
direction perpendicular to a circumferential direction of 
the tire, or includes, in addition to the acceleration data 
in the radial direction, the acceleration data in the 
circumferential direction of the tire; and the deformation 
of the tire is the deformation at the tread portion of the 
tire in the radial and circumferential directions, or the 
deformation in the radial direction; and from the 
deformation, the contact length of the tire during rotation 
is calculated. 

13. The tire deformation calculating method according to 
Claim 12, wherein if the measurement data of acceleration 
is the acceleration data in the radial direction 
perpendicular to the circumferential direction of the tire, 
the contact length is calculated by determining two 
positions at which the time series data of acceleration due 
to tire deformation crosses an acceleration of 0, and by 
using the two positions as positions corresponding to a 
leading edge and a trailing edge of the contact region of 
the tire. 

14. The tire deformation calculating method according to 
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Claim 13, wherein the time series data of acceleration due 
to tire deformation to be used for calculating the contact 
length is obtained by subjecting the deformation calculated 
in the deformation calculating step to a differentiation of 
second order with respect to time. 

15. The tire deformation calculating method according to 
Claim 12, wherein the contact length is calculated by 
obtaining a deformation shape of the tire from the 
displacement data obtained in the deformation calculating 
step and by assuming positions at which the deformation 
shape crosses a line which is a predetermined distance away 
from a lowest point of the tire toward upward direction of 
the tire as a leading edge and a trailing edge of the 
contact region of the tire. 

16. A tire deformation calculating apparatus for 
calculating a deformation of a tire which is rotating on a 
road surface, the apparatus comprising: 

an acquiring unit for acquiring measurement data of 
acceleration of the rotating tire for a duration 
corresponding to at least one round of tire rotation, the 
measurement data of acceleration acquired by an 
acceleration sensor that is attached to a predetermined 
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portion of the tire; 

a signal processing unit for deriving time series 
data of acceleration due to tire deformation from the 
acquired measurement data of acceleration, by removing a 
background component of the acquired measurement data of 
acceleration; and 

a deformation calculating unit for subjecting the 
time series data of acceleration due to tire deformation to 
a time integration of second order so as to obtain 
displacement data, to thereby calculate the deformation at 
the predetermined portion of the tire. 
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a. ^-r-voffliHffi«ortsaifcHSbfc*n'aa-fe>-9-2T«i»]«n, 7>:/4 -etuis' 
taw- e»nfc0^^n*i/^M^^ 3 4 ■pJ8ffi£ft<rc7»-* t- 

C02Se«^6Se«3^7*-^*33S«bTt,<J:^U, *P 3 -b V tJ" 2 tc gij jft 33S ffi « «: 30 
jtaM-fe v+f 2 ^?»SfI 3 'sSlflfr * <fc 5 LT <fc ^ 0 Sfc, /I/ 

[0018] 

*PiSJg-fe 2 0IJS.fcf , attBjHiBjAJS'fttetBIBbfcWJH 2003-1 34727^ 

i ^x/N^ia^gprtfc^-rT 7 ^^ AtfjBasnfc s i ^xaj:, c <d ^x^^m^h 

fcl±ffl»© exi/ffiKtttf JBfiKSftT^So C©¥S5{*toljig-fe y-tHc*PjIjfi*>Mtffl Lft 
</"» SI* y- 5> t> fc g# y- 5> * -T Zf<D ftp mm £ y * T y :/£ ffl ^ t & «t I,^ 

o 

[00 1 9 ] 

f*-^ai#ffli 2. ii^-Miigp i 4, ^^swagpi 6 R-ctr-zmtim 1 8^tt«„ 50 
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T^io f & t> *> , CPU2 O&tf^'J 22*tt23yifa-^J:t*y71-^i7* 
HlfT-r 5 c i: fc «t <o , ±ffiS»tt)S«»fllt5i:i:tJ:oTif^ + 8JBi8W8fli 0 « 

Sfc, #32118©*^ ■*Ma*fcHgll«4, n >k°rt-*©lf =fo D tc, & gfl tit © h£ £ 

[ 0 0 2 0] 

f*-*Bl»» 1 2 14, 7>^4 T*tf «£nfc*J>* < fct>*l'-f 1 IhUE # © *D 3S £ © SJ 
[ 0 0 2 1 ] 

ffilWi 4tt, tV* fritz ft1ttnm&<OVIrW7*—#fre>. 2 V <Dk&lz&-3 < 

1 cofi«^ i zw-mitinmz nrctiammowrmr- z & &i£ts c fcjcj: 

[ 0 0 2 2 ] 

1 6t4, M|ll?nft^tO|igli:I^< *JPM©Hf 3S?iJy-*-* fe*f LT 

2 B©l$ll8S^*fToT£ttf'-**#«>*c * -V ©M« £ * ffi "T 3 SPffi 20 

, C©W*$#2 2 »»#LT|# 5nf:Ilif-^^ISt5 C fcfcj; 9, * -V 

)S^?:tl%l^^ + Ol)p/(clc5< in5Sfi©Rf R^Jx- * *fHfJf 3 C H f* W & *& Jl tt 
[ 0 0 2 3 ] 

[ 0 0 2 4 ] 

t7D-f + -H'feSo El 3 (a) ~ (d) Stf0 4 (a) ~ (c) It, f-l^mBm 

*fgBH«. ^^^©^^'T';l/77[^©*PMja©ItW-r-^^ffl^T^-i'-VcO h Kgpo 

iflij-r-^^e., Ji7a ft X {4*173 fa<D&fcm*& ttlt^ C i: T~ £ S Q *-T-¥<DjI 40 

7?(S]&rJit®73 (6]©ftP^ja©ltffiiJ-r-^ *HR$K:I*i# LT d ©200f-^^, /ST? 

o'iIit? [Sj©^^»*n^{c»iis-r « c t 

[ 0 0 2 5 ] 

s-r, 7>X4 T-ififi^nfctoijiJK^x-^^tfgp i 2 m £ © +>- y x u y 

i o o ) o 

&fc. Bit#trtirctfiBij7 f -^tt, Mftigap i 4 »«:«*&;* *u s-r, 7 & z ic j: 3 ¥ 

fdftftiSA'fTton* (Xx-y X S 1 0 2 ) 0 0 3 (a) IcSti 5 fc, MMig8B 1 4 ic 
ffil&?nftfH«7 , -i'tty-i'X«»*^<^$nSftJ6, MffcMf;: * 0 , 13 (b) 
tStJ:^ fc»6*ftf-* tins, ?.*rt/*J4, liif, mS©SliS»** y 50 
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a-jcfcoTgft-rstf, mx.isnwim&ff 6 o (km/st) t> ? h *7®$imz 

, 0. 5~2 (kHz) i:^n«c COflSte, 7*3?£/l/7'r;l/£Offte9 te, 

03 (b) {c^-r^3S5>J©^"77-p{4»«te«rfflW*SS i: i: fete. Ir] Bf te # -Y -VcDJS 
JttiSO'fiDttll (9=1801) IC^LtS^lt5{S0(Il #i)*S¥tt5ftat*fe 

5 C c ©«fc r> &ji±&b 0 usoti, *-r-VteiB*nfcv-^*H^«n*i/w-^«5ii¥ 

7te*J^T, ffi/jNffiOffi«*S*P i: LT, c ©ffiH&Sififfi©(t»£»ffiti (9=1 8 0S) 
t ITiilit©^ -Y -V<D^±ffiB e(fi)*£&TfeJ:^o 

0 3 (b) tfc^tgiKOifiwffiKi 0 = 1 8 OJg, 5 4 0 SSO*9 0 0jetel£3L 
, 03 (b) trfct* Y-^OBS 3 ^^•©itloaSOft-S'J'r-^^^^nTl/^o 
[ 0 0 2 6 ] 

^te, ¥itfti?nftJiDSg©itif-?)!)^tf«» itfiffl?n5(XT7^s 1 

0 4 ) 0 

#%.xfnt)i]ommi£ftZ'Sts cats, ji^ft^taMcoif m^c&^t fe, cn^ci 

^^r^ty) o 0 3 (c) T'iiffl^ 1 <0«)gtf^lT«/T?nT^5. ilOff^ltt 20 

v iiSfo + ^fiiie = i80jg, 5 4oaatf9 0 og<of nfn^^^i lt, *g*f 
- * terser 5 <fc 9tc^fef.n5o 

[ 0 0 2 7 ] 

n<0*2Oi«fciC»tf, IB 1 ©SB«i: It, 0 = 9Oa<l;i9*?< 2 7 0fi*i, 4 5 
0JS£<fc9*#< 7 20 JS*i&, 8 1 0gJ;^t< 9 8 0Jt*?ffi<£>1>B«5£i6,. 2 <£>fl| 
it LI, 6 = 0«±9 OfiWT&tf 2 7 0fitt± 3 6 0fi«T, 3 6 0fitt± 4 5 0fi 
WTStf6 3 O0EJW± 7 2 7 2 0JgJi(±8 1 OtfCWT&tf 9 8 0 m&>± 1 0 7 

ogwToii^Si&^.ffi^iti, ±mm 2 flD®«4>oaa©j3±ttH c 0 x« 0 30 

teM/S-T^^ra) «rflf£ LTffll>T, i^46S*6 6 ft fclWRS , W * tf 3 35? O X 7^ > 
SI ©1?ii«tf*g 2 ©^^©7^-^ te«LT«/jN-*Ste <£ 1 <Di6<£l 

ftia«wa-r3c'4:tej:oT3R»3o ^^-o'MRoBffiw&ffi* cjsatt) 

*M^-r*««l±©}ej5K*#«r*i*'rSo 03 (b) <O0IJT-tt. 03 (b) TAJ T* 

£ ft & {i S . t4b^6 = 1 0, 30, 50, 70, 90, 270, 290, 310, 
330, 350, 370, 390, 410, 430, 450, 630, 650, 670, 
690, 710, 730, 750, 770, 790, 810, 990, 1010, 103 
0, 1 050,1 0 7 0Jgtefctt3(SJfi8;£gi5j&i:LTl^3 o 
[ 0 0 2 8 ] 

03 (b) t^tf-^KJtlt, ±fEfii5£*WT 3 3 ZKDXZf?^ >f!8§&T*l!8&ifi{« 40 
£?T5Ctte£9, 03 (c) tefe»,<>Tj&«"T?^SftSfi{ttffltt*<WfcH3nSo MM 
■rsiS, » i offiWtetifils^ti* < , 9! 2 ©ffitt©«»©ffij£©#*ffl^Tlltl»£m*fT 
i/V froBflStififtltelB LT?t5 «/jNn»ffiT*tia*«»*ffl(,"*o c © S » fci: , 

©fB«<o«#0GS*i fctst, £i©®«©s*«Sfci:o. o i teias^nTffiii^fT 
t3n^o c a teWMiic^- 1 znm? sbs, m 1 ©«&m*ss 2 ©m&^gstte*f lt 

'hS<L, frOfg 1 <OfiB«teSi5j£3:3£i6fc:^©l±> SB 1 ©Mffil®*:. ± te If? 2 ©Stigcte 

te <t * g *< /h <* < fr~=> : t<D&Bi,±m±Tffit>fric&{f?2 > tiiib, ? 'f j *<Dmw}t><Dijam 
stitm&t] cftis*) ottiiififiX^stfm^ftiajKfiR^j^xEwefeSo cftte*tt. sg 
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tomfMf&ft&vmt)i]ummi8.-ft<D^<\:icit'<Tjzz < -r&fc-^ ih2©m©m 

JSfiic^T-fe 9 , ^ 2 ©fBttOftliSfiOfl-BJ-T 1 -* % £ fc ffl <^ T SB 1 © 3fi<H EffiftS £ » W t % 
ft*. 0 3 ( c ) T*&, M4>0&« (9=180, 540, 9 0 0 fi) **-bt'Lt 

ojw±9 o m5£m<Dnm<Dffim*m ioi*tifeini, *«w»cfe»«» 1 ©is 

10 

[ 0 0 2 9 ] 

sms ttfctf»j8# l^itsi ©mm*^ xt-v?s i o 

iraiSje©!+?ayT ? -^^e.ML§l< c StS'J-r- £ 6 * -f ^o@fitIc5 < ImmmfiZ 
»Stfl7JiiDafi«K»iCfi!S?n8Uf7^S l 0 6) e 03 (d) teti % Mt^ttOttlSS 

*p3ia©^^^»tH-r s tfctfi»*s, 

[ 0 0 3 0 ] 

t^T 2 Pg©Bf Fll^^ISn, Sfif-Jtf4)fiSn«Uf77 , S 1 0 8) Q 

(a) tt, 03 (c) ©*iiBl©B#3£?iJx-*« ffltcBS IT 2 
04 (a) icS^tia^C, ^Hfc^tSffiiiCi^LT^SilttflSnS, Ctltt, 
«»©*f*i:«:**Piia©l^JR5ij7*-^fcy ^X)«»4**, <fc *)tl?nt^< 

fr5TJ&«, -HftlC, ^^«ElT*»E»3-rS^^^© hUy K «5© & B T * - £©£JB«X 
fcfc£{ft*:«JKL<fc«-fiK ^-<-V©[Hl*EJim%#ffii: lt)llW%Hl:4^-rc LftA^ot 

bTHWwa^fk**-r«t-5tc, c ©^ttf*-*tc»LTWT©iaa^fT tans «, 

[ 0 0 31] 30 

*fc:-sr3:ft3./-i'X/* #2 kLTifflt« (xt7^s i i o) o 

4 5 Olct^f < 7 2 0g*«, 8 1 OfiiO^f < 9 8 0 S © M £ j£ <6 , W, 4 

©®«£:LT\ 6=0H±9 0SHTRO* 2 7 0 SK±3 6 OSKT, 3 6 0fi«±4 5 

0 fittTStf 6 3 0 SEJW± 7 2 0 fiWF, 7 2 0 8 1 0 fittTRff 9 8 0 g«l 1 

0 7 0 JgJWT©««*S»So iiHJ&#2fi, ±SH» 4 ±ffiflt (8X 

Rltm 4 ©fi|«©-r-* te*f LT«/hz:»Ste<fc •? IS 2 ©ifi<ttffllfi**fcB-r 3 c 4: J: o 40 
T^i6?.o &*5, 3S3©S«{i, ±3zELfc3! 1 OS«k-atSS«?*^Tfe «fc<,>U 

fe^TU^L, S^SM^T-fe^Ttxfci/^o 8|5j£Ui, ± a b <fc o ic , X7"^-r VMifc 

oififfw*fii$ c/sffltt) *«is-rs«itt±©f6ijft*fl : ***-rso 04 '(b) icfct, « 
»«»2 *sts 2 oififiifli.« , jS«-ejssnT^*. 04 (b) comxit, 04 (b) 

TAJ T'fxSnSffii, tftb^8=l 0, 30, 50, 70, 90, 270, 29 
0, 310, 330, 350, 370, 390, 410, 430, 450, 630, 65 
0, 670, 690, 710, 730, 750, 770, 790, 810, 990, 10 

1 0, 10 3 0, 10 5 0, 1 0 7 0^fCfc^S^f^*gfi^i:LT(/->-So 

[ 0 0 3 2 ] 50 
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04 (a) JC^-rSJflfr- * *f L T . ±Bffl £ © f*— * jj£ * jfi £> 3 &© X 75 V H 
^T'fWiSfM^T? C fC<fc 0 , 04 (b) C*3^Tj±iiT'fx?n§^ 2 Ofiffli^f 

SR 3 ©M^fctgrSiStiS: < , SB 4 

RftSltL, l'3«««Ot*«a*0. 0 1 LTiQJltffttanSo CO* 5 fcWflt 
fiSc^- 2 ^r*a-T § UK 1 <Ofi#ffi»*/jN£ < L, fr~?W, 3 ©®«fcfl!SjiS«r^ii>ftf>Ott 

®«t?t±, h 1/7 K»©«Jfifc J; Slffi'hJ < fro*©^m«JI±T?if 5frtHtt§ 

««-et±, * -r-v© h isy Y^ntmrnmrntcm-^^x^:^ < get bfroaaicgfcr « e 10 
c©fci6gE%^0fc»^< ^^a«ii±TXf? < a»oft«teKft:"r*o -r*to-s, ^4© 
hi/7 Kvoxmsas 3 (D&mntttit LTW-stist. en* 0, 
m 4 <omm.<o 2 PiMfc «k 5#5nftgftf-?*i!i:ffl^tS2 ©Mf&MJttfctnrs 

ctt\ m 4 ©SS^©*^: p> f\ KSB t©B8flfifi«*-grtyS 3 <D®«tei3»* ^i'-VOK 
04 (b) fcfcfc, 2? 4 ©1gig©^ffi7*-* *ifci^tIUJtifc^ 2 ©ifi^ft^*^ 

(/"> So 

[ 0 0 3 3 ] 

t*-^*^hl5i#, \> uv Fffiomt&mBicm^ < M»©s±©#wstB2rft§ ( 

X x -y 7 S 1 1 2 ) o 

04 (c) 14, 03 (b) KjjsfSffiM (M) ^6S2 OifiiHfflJSia (£Sl) #M 
L3K C fctej: DltUJni, h U>y Kg|5©3giffi^^fca-3 < M» © #*fi L T ^ S 

0 04 (c)tt, h U\y KgP±©RfT^©S'JSffiS^Ji±*[HHELT^{4-r 3 £© 3 B*s 
#©M«©M ( 3 lal © jg iffi ) ^LTl^. itlfiCfttfC^igl^^ftLt^SCt 

[ 0 0 3 4 ] 

<!©«fc-5{cLTgtfcH£n3M««. 7*— * tB ftBfl 1 8 (c 43 ^ T , (DAfflf-^ t IT 
$i:J6?»nT, t 9 ^ XT'U-f 2 4 B/TJti&t^'J y^(£|±l*«n5o c © <fc 9 & 7? f£ 30 

0 4 (c) v u-y K^te^tsg^aoflS&^jT*— ^teo^TBSliflteliBl, 

T 2 »«7**fr3 c fcfcfc 9 , 0 3 (d) {c^-r/)n5Sja^?»y -fX^^*'iS?nft, h 

a^j<, /^x^^^g^MS©^^-* («atsH5 (a) #!so tfnm, 

( X x -y 7 S 1 1 4) o 

[ 0 0 3 5 ] 40 

05 (a) It, gJ«!fS«RtfSSlfiS*#J6*3?J*«:^bTt^*o 

S-T, X -r -y 7 S 1 1 4 tio Tttffi £ ft * ■< -V © h U -y F ^comm^B ic g-3 < , 

2 05f<i6e.ftSo ^46P,ft/i 2 o©j£te#JSt-S£fli7*— 

6*1, C©f£B£05 (a) te^-T«fc 5 te«ififfiiSRtf&lffi»4»0{fc»i:-r3o C©j;^ 

iltffT^SCtt, H L>-y KBP*<lHHKbTSfH!lfil«{c** fc £ ;fc fcl » «& ® « 6 fcH 5 
*i'-^^S»fcSJB-r«*>p.-p*«„ gfc, tojljg©^^?!]^- * 0 *«U!j*{fc 

5 & 5t S 46 5 c i: *< X Z % o 

^:*3, 05 (a) *OToy7 7tt, ^ 7 V s T 7 ;U7? ft S: t>*^ 7? IrI T*« ^ ft « 50 
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T* & 0 , SE % JC cfc 0 & Jfc L 7c £ -f -V © SZ Jfc * Tjk f 7=5 -7 T* fe % 0 C©y^7±{cfcl,^ 
[ 0 0 3 6 ] 

Sfc, 05 (a) lC7jk?J5felC$£z_X, 05 (b) tc 7jk? 7a & ic «fe 0 8 ttlM 7A tf »t& 

Mi* ft fete, 05 (b) It, ^-f-VOglSfi + ^fflB^rJSjSfcbfefc*©, 

7? iRKDffiBfc^g R T?M LTM&it LT, * W "V © M * S L 1t f =7 7 T? & 5 0 0 
5 (b) tiSn5J:?lL^-i'tOS)eig«li:6»S, ± ~F # ft © S T j& £ ± 7? IpHc - 

MtfMM©<u§t«a6 3 c <inte «fc *> ^>r-v©Sj«!«i«&tfSjiafi«r* 

i6S c t ifi-Vi* So Mi»fit«&t?afiSllffiai*Si6Sfci6tt:fflv->«-^E(i« ti, ft * fcf 0 
. 00 1— 0. 0 0 5 ©Kit$5c ttfffSbt/^ $/c, lT^frC,±^[Slt h K 

tt>T'?5, 0!*.t£s ±flH3f^«D«ltt, 0.00002 (cm 2 ) - 0.00005 (cm 2 

) <£> IS H © fit t? D , $?ilic« 0 . 0 0 0 0 4 (cm 2 ) tfft^nS, i# ih L 7c £ -V ic 20 

B6»4, ±izxmic£ 9&&znrzmmmt£j&v&M&<oM*jrsLx^Zo set©* 

[ 0 0 3 7 ] 

±mmit^-fn$> ? buy yuv^vt frJsfa^i&mMvwtm^f-zitm^xz 

4 VCD ? i? 7 m.% B& % #5St|lifc::J3<^T&±. i'-i' + fflU/ 

y K«5©JS75F|nJ&S (^ « 4@ 7? ft ( £ "V © 0 g|A ¥tT& 7? [6) ) © tin ig © It ffl *f — £ * M 
ILT, £ -T -VcD«7a ft&3 & f|i§7? ft © Mft £ , 0 2 (C TVs t f5 ffi K J: 5 * ffl f 3 d 

ti'tio -r *^i«^^t??iiita7?aT'tt, *^©js#fttc*f ltm 30 

t55 ^Z/i/^ [^©ijpjgjif ©ftftij^— £ , * -< -¥©J^73 ft©jbpafif©ff-ifl'J'r — ZTkxSZ 4 
[ 0 0 3 8 ] 

07 (a) , (b) {4, *m%<D & *V&J&m*&J3#;Zm^TtiHft 2 n h K» 
<Dftfflffi<D&B<D®.U*7rsLrc — m<D 9*7 7X& K> , 9 5> T ;V 7? ft © toi iS JS i: Ji ?3 ft CO Ap 
«fi*ffl^TJ*ffl£nfc£^ir©gJBa*iisLT^3o Snafitt, FSOrtJIlO 

07 (a) co M t± . ?^t^^X2 0 5/7 0 R 1 5 9 5 H , li ij 31 S 6 0 (km/ 

B30 , ^f(JE 2 0 0 (kPa) , ffi£ 4 (kN) S 0 07 (b) Oflf9(±, ^-T 40 

ttf^X2 0 5/ 7 0 Rl 5 95H, IeKjIS 40 (km/B#) , SME 2 0 0 (kP 
a) X'J7^S0O*#T?«8, 07(a), ( b ) J; 9, XV7^fi*^fttSc 

-7? , 08 (a) , (b) 14 % *%H^cd ^ ^-VSmaWttl^ri^ffl^T^^^nfc h U 

m ^ t » ta s n fc ^ -v <d m 7? s ^ ft a o* 4e m m. yz> m * m l t i > % 0 

08 (a) Ofi?lJ{±, i'^t^l'X2 0 5/7 0 R 1 5 9 5 H, $eSjj1JK60 (km/ 
B*) , SMS 2 0 0 (kPa) , ffim4 (kN) C0^ffT'$>§ o 08 (b) O^Jti, ^ 
•V-9"-l'X2 0 5/ 7 0 R 1 5 95H, teffijMjS 4 0 ( k m/Bf ) , 2 0 0 (kP 

a) 7'Jy^gOO*#7*3, 0 8 (a) 7? t± , X 'J y Jg©tf# t «fc t> , t'J7 50 
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frolic? J Vtf&B? % c £ * ! S5.ti5„ 08 (b) -VIA, ffiM © if f# o T , 

Jl7?r&lRtJfi|il75riRlcD^»l:Jb^^<^:D, ^ + OH/7 F SIWM # ft © ? -*5 -fe U Z ;H»J 

[ 0 0 3 9 ] 

C©cfc?{C, * -T -V© H U v Fffi<Dm&m*. UtTfr-fifa, S7?[^lRt;if@73 lR]<D^-f 
7? [S] fc ?fi iSc O jtJP J* -fe V9-*Ktt. «H#fa©&ifi*^IB*e®«©#**#a&S C fcT?, « 

[ 0 0 4 0 ] 

^©^&^^S^LT&<fc</'>©&fc-5;?>A,-£ ; ;SD3o 
[0®©fflfHi&iKBJ3] 
[ 0 0 4 1 ] 

[mi] *m%<D* j j rmBm.'mmi5m*mif&-? %*ftw®* j j ?&&mnmmw<D-m 20 

[03] (a) ~ (d) tt, *»lfl©*-f •v«»«ntffi»ttT»6n*«#«»*w-ry 

5 7 t? fe 3 o 

[04] (a) ~ (c) i±, *3HBOi»'ftS!«i*m^S , eS5n«fif8«47Sti' 
7 7 T" <5 5 o 

[05] (a) Iff (b) l±, #58f!B©*^*M«*ffl#fcTfTtan*»tffi«©J*tH7J 

[06] w © ^ s » «» tfi & t » a * n s «8 is « © — wi * -r h * * o 

[07] (a) stf (b) *&m<D# j *&&mnmistii-e&ionz 30 

[08] (a) (b) *ftW<DZ^V^ftZm»&?5ter°mz>ft%Z'{ J r<DmJ5fa 

[flf*f ©M] 
[ 0 0 4 2 ] 
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4 T 
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(Translation) 

Dispatch Number: 377116 
Dispatch Date: August 29, 2006 

NOTIFICATION OF REASONS FOR REFUSAL 

Patent. Application Number: 2004-335417 
Drafting Date: August 22, 2006 

Examiner of the Patent Office: Hiro-o OBARA 8102 2J00 

Agent: Mochitoshi WATANABE and another 

Article Applied: Japanese Patent Law Section 29(2) 

This application should be refused for the reason (s) 
below. If the applicant has any argument against the 
reason (s), such argument should be submitted within 60 days 
from the date on which this notification was dispatched. 

Reason 

The invention of the present application as claimed 
in claim (s) mentioned below should not be allowed under 
Patent Law Section 29(2), since a person who has common 
knowledge in the technical field to which the invention 
pertains could have easily made the invention based on the 
inventions described in the following publications printed 



or made available to the public through electric 
telecommunication lines in Japan or foreign countries prior 
to the filing date of the present application. 

Note (List of Cited Documents etc. is shown below) 

• Documents 1 through 4 are cited with respect to claims 
1, 2, 9 to 13, and 15. 

The invention recited in claim 1 of the present 
application is substantially corresponding to the invention 
disclosed in Document 1 (the whole of its claims, 
specification and drawings) in that it relates to the 
calculation of tire deformation, with the following points 
distinguishing them from each other. 

A. The invention of the present application comprises 
the signal processing step for extracting time series data 
of acceleration, whereas there is no description on such in 
Document 1 . 

B. According to the invention of the present 
application, the data acquired by an acceleration sensor is 
subjected to integration of second order. Such a 
configuration is not adopted by the invention of Document 



As for the point A, however, such a feature is seen 
from at least Document 2 (page 6, line 9 to page 18, the 
last line, and the drawings as a whole) . Reference is also 
to be made to Document 1 (page 5, line 24 to page 6, line 
7) . 

On the other hand, it is evident enough without 
exemplification that subjecting acceleration data to 
integration of second order to find certain quantities has 
been a routine before the present application was filed. 
The configuration mentioned above as the point B would have 
readily been completed by a person skilled in the art if 
he/she combined the tire monitoring with an acceleration 
sensor as described in Document 1, or claim 2 thereof, with 
the routine. 

With respect to the relationship between acceleration 
signals and tire deformation, Document 3 (e.g., Paragraphs 
0037 to 0038) or Document 4 (e.g., Paragraph 0023) may 
further be referred to as required. 



The feature configuration 
described in Document 1. See, 

3 



recited in claim 2 is 
for instance, page 7, lines 



8 to 11, and Fig. 2 of the document. 

The feature of the invention recited in claim 9 is 
disclosed in Document 1 (e.g., page 7, lines 8 to 11, and 
Fig. 2) and Document 2 (e.g., page 11, line 5 to page 13, 
line 15, and Figs. 1 to 3). 

The feature recited in claim 10 is described in 
Document 1 (e.g., page 10, lines 8 to 9) and Document 2 
(e.g., page 11, lines 17 to 26, page 14, lines 10 to 24, 
and Figs. 1 and 5) . 

The feature recited in claim 11 is described or 
suggested in Document 1 (e.g., page 9, line 24 to page 10, 
the last line) . In addition, measuring the acceleration 
not only in the radial direction but the circumferential 
direction is described in Document 2 (e.g., page 11, lines 
17 to 26, page 14, lines 10 to 24, and Figs. 1 and 5). 

The feature recited in claim 12 is described or 
suggested in Document 1 (e.g., page 9, line 24 to page 10, 
line 14) and Document 2 (e.g., page 18, lines 9 to 21, and 
Fig. 6) . 
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To claim 13, the comments on claim 1 also applies. 

To claim 15, the comments on claim 1 also applies. 
The difference in category of invention is in no way 
critical for a person skilled in the .art. 

For claims other than the claims specified in this 
Notification of Reasons for Refusal, no reason for refusal 
is found at present. If any reason for refusal is found 
later, it will be notified. 

List of Cited Documents etc. 



1. 


JP 


2002-511812 
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2. 


WO 


03/082643 




3. 


JP 


2000-238515 


A 


4 . 


JP 


2002-090264 


A 



Record of the Result of Prior Art Search 

Field for which the search was conducted: 

IPC G01M 17/02 

B60C 19/00 
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B60C 23/04 
B60T 8/00 



- 23/06 



Prior Art 

1. JP 2000-292330 A (Paragraph 0043) 

2. JP 08-297033 A (Paragraph 0024) 

3. JP 10-063288 A (Paragraph 0013) 

(the following documents having been listed in the 
International Search Report) 

4. JP 2002-317679 A 

5. JP 2004-163140 A 

6. WO 03/001176 

7. JP 06-005583 A 

8. JP 05-080069 A 

This record does not constitute any reasons for 
refusal . 



© Any inquiries concerning the contents of this 
notification of reasons for refusal should be directed to: 
Material Analysis Division, OBARA [telephone: 03(3581)1101, 
extension 3250]. 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the INPIT, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 19:41:12 JST 08/28/2007 
Dictionary: Last updated 07/20/2007 / Priority: 

Decision to Grant a Patent 

Application number: Application for patent 2004-335417 
Date of Drafting: Heisei 18(2006) November 30 
Patent examiner: OBARA, Hiroo 8102 2J00 

Title of invention: The amount calculation method of tire modification, and the amount 
calculation equipment of tire modification 
The number of claims: 16 

Applicant: THE YOKOHAMA RUBBER CO. LTD. 
Representative: WATANABE, Mochitoshi (and 1 others) 

This application is to be granted a patent as there is no reason for refusal. 



http://dossier2.ipdl. inpit.gojp/cgi-bin/tran_w^ 8/28/07 
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Director General(p.p.) Director(p.p.) Examiner Assistant examiner Manager for Determination 
of Classification MORI, Ryosuke OBARA, Hiroo AKITA, Masayuki 8805 8102 9302 

1. Distinction of Patent: Usually 

2. Reference documents: ** 

3. Application of Patent Law, Section 30: Nothing 

4. Change of Title of Invention: Nothing 

5. International Patent Classification (IPC) 
G01M 17/02 B, B60C 19/00 H, G01B 21/32 

6. Deposition of Microorganism 

7. Display of Purport that Retroactivity of Filing Date is not Accepted 
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Decision to Grant a Patent(Memorandum) 



Application number: Application for patent 2004-335417 

1 . Technical Fields to Be Searched (IPC, DB Name) 
G01M 17/02 B60C 19/00 G01B 21/32 

2. Reference patent documents 

The ** table 2002-51 1812 (JP, A) International-Publication the 03/082643 (WO, A1) JP.2000- 
23851 5,A (JP, A). JP,2002-090264,A (JP, A) JP.2002-317679.A (JP, A) JP.2004-163140.A 
(JP, A) International-Publication the 03/066400 (WO, A1) JP.06-005583.A (JP, A) JP.05- 
080069.A (JP, A) 

3. Reference books and magazines 



[Translation done.] 
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